Abstract. In order to characterise the electronic properties in sub-phases of (TMTSF) 2 FSO 3 under pressure, 77 Se, and 19 F NMR Knight shift (K) and relaxation rate (1/T 1 ) measurements were performed at ambient and 0.82 GPa pressure. The insulating phase below the metal-insulator transition (MIT) at 89 K at ambient pressure (AP) was confirmed as a nonmagnetic state with a gap of ∆/k B~4 20 K. This MIT is strongly coupled with anion ordering. The MIT temperature decreases under pressure, and many electronic anomalies (or transitions) have been observed from transport measurements. The reduction of density of states in the metallic state by applying pressure was confirmed by the analysis of K and Korringa constant (1/T 1 T). A nonmagnetic insulating transition corresponding to the MIT at AP at 89 K, was observed at ~45K at 0.82 GPa. A spin (charge) gap in the insulating state at 0.82 GPa is smaller (∆/k B~9 0 K) than that at AP.
INTRODUCTION
(TMTSF) 2 FSO 3 is one of the exotic members of the Bechgard salts with nonsymmetric tetrahedral anion [1] , which has an anomalous temperature-pressure phase diagram as reported by Kang et al. [2] . It is expected that the rich variety of low temperature phases is related to the existence of permanent electric dipolar moment of asymmetric anion, FSO 3 . At ambient pressure, (TMTSF) 2 FSO 3 shows a metal insulator (MI) phase transition accompanied with anion ordering at 89K. The MI transition temperature decreases gradually with increasing pressure. According to the reported pressure temperature phase diagram, in the insulating phase are divided into many sub phases. [1] In the present study, the spin and anion dynamics of this system were investigated by means of NMR technique in order to characterize the phases in the temperature-pressure phase diagram.
EXPERIMENTAL PROCEDURE
Single crystal sample were used. NMR spectra and relaxation rate (1/T 1 ) were obtained with a conventional phase coherent pulsed FT-NMR spectrometer in a temperature range between 10 K and room temperature. The NMR frequencies (rf) were 73 MHz/42~250 MHz for 77 Se/ 19 F NMR measurements.
RESULTS AND DISCUSION

77 Se NMR: Spin dynamics
In the metallic state above 90 K, four 77 Se-NMR peaks were observed which correspond to independent Se sites. Four peaks show small temperature dependence and 1/T 1 obeys a Korringa relation as expected in normal metals. Below 90K, the lineshape changes abruptly and Knighit shift, K, and 1/T 1 starts to decrease exponentially. Nonmagnetic nature of the low temperature phase is obvious from the exponential behaviour. Spin gap was estimated as ∆/k B~4 20 K from the temperature dependence of 1/T 1 .
(a) (b) At a pressure of 0.82 GPa, NMR characteristics suggest three temperature regions with different electronic properties; above 100 K, 45 K<T<100 K, and below 45 K. At temperatures above 100 K, the system was considered as metallic where a Korringa behaviour was observed. However, Knight shift and the Korringa constant are much smaller than those at AP; the density of states should be onehalf as small as that at AP. In the range between 100 K and 45 K, 1/T 1 T decreased gradually, suggesting a partial reduction of density of states. Below 45 K, K and 1/T 1 started to decrease exponentially. Spin gap was estimated as ∆/k B~9 0 K. The low temperature ground state at this pressure is a nonmagnetic insulator. These three temperature ranges correspond very well to the subphases determined from transport measurements. However, the intermediate temperature region is unclear and more information is required.
19 F NMR: Anion dynamics
19
F NMR relaxation rate were measured to obtain the information about the anion dynamics at AP. 1/T 1 increased gradually at higher temperatures and form a broad peak around 90 K. At 90 K, 1/T 1 decreased suddenly. It reflects the anion ordering at this temperature. Below 90 K, relaxation behaviour was found to be strongly dependent on frequency. In this temperature region, the free rotation of the anion should be prohibited. Analysis of the frequency dependence of relaxation was under way. F NMR-1/T 1 was observed. Analysis of anion dynamics was under way. Low temperature nonmagnetic state is also observed under pressure (0.82GPa) below 45 K. Spin gap (~90 K) at 0.82GPa is much smaller than that at ambient pressure. In the metallic state above 100 K under pressure, the density of states was found about one-half as small as that at AP. Since the absolute value of pressure is somewhat ambiguous because of the freezing of the pressure medium, simultaneous measurements of transport and NMR should be required to obtain precise information about the phase diagram. 
SUMMARY
